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Field of tne invenuwi • 

negative or positive images. 
10 Background of the Invention 

or the like without using a film for making printing ptates non-image portion is directly 

A one example of the direct plate-making met** a method B m „ „ felatively rap id image output 
fomSonasubstrate by ink-jet printing is knowr [^£^&^J^^.T*^^^ 

Publ^on^e/^et proposes the methods for prep,ar,ng Wg^^ by this method is an M-Bj» 
able silicone) are printed on a printing plate by "*£P™*» the substrate serves as a non-image part. As 

printing plate in which the ink-repelling matenal ^ "£"J5£ I nes is not so good. Moreover, a large amount 
Sutt. the resolution of the printed •^SJ^SSSSTb. deposited on the whole non-image part 
of ink is needed in this method because the .nk-repe hng I ma ^ 
which occupies most of the surface of the prmt.ng plate, thereby. aeiay _ y k comprising the steps of. 

Wh 'lSnese Kokai Publication 69244*992 J^-^^K^ " «*« P**» «*■ ^de- 
forming a printed image on a record.ng matenal ^^^^Xle surface to an active light. However, the sur- 

the surface o. the substrate because of ink spreading. 
SUMMARY OF THE INVENTION 

coating an ink absorbing layer on a substrate photopolymerizable ink composition, 

DETAILED DESCRIPTION OF THE INVENTION 

organic polymers, volatilization preventive agents, ^ctenra no P y necessary. 
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lymerization with the effect of a photopolymerization initiator under light irradiation. These compounds include unsatu- 
rated carboxylic acids such as acrylic acid, methacrylic acid, itaconic acid and maleic acid; esters of polyhydroxy com- 
pounds such as ethylene glycol, tetraethylene glycol, neopentyl glycol, propylene glycol, 1 ,2-butanediol, trimethylol- 
propane, pentaerythritol and di-pentaerythritol and the like with the above-described unsaturated carboxylic acids; 
adducts of epoxides such as trimethylolpropane polygtycidylether, pentaerythritol polyglycidylether, propylene glycol 
diglycidylether, reaction product of epichlorohydrin with 2,2-bis(4-hydroxyphenyl)propane, diglycidyl ester of phthalic 
acid and the like with the above-described unsaturated carboxylic acids; and acrylamides and methacrylamides such 
as acrylamide, ethylene bis-acrylamide, ethylene bis-methacrylamide and hexamethylene bis-methacrylamide; and 
the like. Acrylic acid esters, methacrylic acid esters, acrylamides and methacrylamides are preferable. These photopo- 
lymerizable compounds are present in the photopolymerizable ink compositions according to the present invention in 
an amount of 20 to 99.9% by weight, preferably 25 to 99% by weight, more preferably 30 to 98% by weight. When the 
content of the photopolymerizable compounds is less than 20% by weight, the printing durability of the printing plate 
obtained will be deteriorated. 

The photopolymerization initiators are the compounds which generate radical spieces by absorbing the light from 
ultraviolet and visible, and the compounds listed below can be used alone or in combination with each other. They are 
benzophenones such as benzophenone, methyl o-benzoylbenzoate, N,NMetraethyl-4.4'-diaminobenzophenone, 
Michler's ketone and thio-Michler's ketone; acetophenones such as 2,2 dimethoxyacetophenone, 2,2-diethoxyace- 
tophenone, 2,2-dimethoxy-2-phenylacetophenone, a-hydroxycyclohexyl phenyl ketone, 2-hydroxy-2-methyl-1-phenyl- 
propanone-1,2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropane-1; benzoins and their alkyl ethers such as ben- 
zoin, benzoin methyl ether, benzoin isopropyl ether and benzoin isobutylether; ethyl p-dimethylaminobenzoate; ethyl 
p-diethylaminobenzoate; thioxanthones such as thioxanthone, 2-ethylthioxanthone, 2,4-diethylthioxanthone and 
2-chlorothioxanthone; 2-ethylanthraquinone; 9-phenylacridine; 9-p-methoxyphenylacridine; 9,10-dimethylbenzphena- 
zine; 6,4\4Mrimethoxy-2,3-diphenylquinoxaline; peroxides such as benzoyl peroxide, di-t-butyl peroxide, dicumyl per- 
oxide and cumene hydroperoxide; 2-nitrofluorene; 2,4,6-triphenylpyrilliumtetrafluoroborate; 2,4,6-tris(trichloromethyl)- 
1 ,3,5-triazine; N-aryl-a-amino acids such as N-phenylglycine and N-(p-chlorophenyI)glycine; and diaryliodonium salts 
such as diphenyliodonium salt and bis(p-chlorophenyl)iodonium salt. In addition, polycyclic aromatic hydrocarbons - 
such as anthracene, phenanthrene and perylene; coumarin series of dyes such as S.S'-carbonylbiscoumarin; or dyes 
such as rose bengal and eosin; xanthene or thioxanthene dyes; and cyanine or melocyanine dyes can be also used.. 
Of these compounds, those sensitized with visible light and having high sensitivity are preferable considering the fact • 
that a light irradiation is carried out to cure selectively the photopolymerizable ink compositions after a printing image 
pattern has been formed with the ink-jet printing system. Examples of these compositions are described in Japanese 
Kokai Publications 114139/1982, 142205/1984, 1 80946/1 988 and Japanese Patent Application Ser. No. 171068/1991.- 
These photopolymerization initiators are used in an amount of from 0.1 to 50 % by weight, preferably 1 to 30% by 
weight, more preferably 2 to 20% by weight in the photopolymerizable ink compositions according to the present in-> 
vention. When the content of the photopolymerization initiator is less than 0.1 % by weight, the printing durability of 
the printing plate decreases since curing of the image parts are insufficient. Storage stability of the photopolymerizable 
ink compositions will be reduced when the content is above 50 % by weight. 

The printing durability can be improved by improving the physical characteristics, such as strength and wear re- 
sistance of the photopolymerizable ink compositions after curing. Linear organic polymers are blended with the pho- 
topolymerizable ink compositions according to the present invention to improve the physical characteristics of the 
photopolymerizable ink compositions after curing. Compounds which have a good compatibility with the above-de- 
scribed photopolymerizable compounds and which do not extremely increase the viscosity of the photopolymerizable 
ink compositions after the blending are preferable for such polymers. Examples of them are copolymers of (meth) 
acrylic acid with alkyl (meth)acrylates and/or (meth)acrylonitrile and the like; copolymers of itaconic acid with alkyl 
(meth)acrylates and/or (meth)acrylonitrile and the like; copolymers of crotonic acid with alkyl (meth)acrylate and/or 
(meth)acrylonitrile and the like; copolymers of vinyl acetate with alkyl (meth)acrylate; copolymers of partially esterified 
maleic acid with alkyl (meth)acrylates and/or (meth)acrylonitrile; copolymers of maleic anhydride with substituted or 
unsubstituted styrene, unsaturated hydrocarbons, and unsaturated ethers and/or unsaturated esters; esterification 
products of maleic anhydride copolymers; esterification products of copolymers having hydroxy groups with dicarbo- 
xylic anhydrides or polycarboxylic anhydrides; copolymers of hydroxyalkyl (meth )acry late with alkyl (meth)acrylate and/ 
or (meth)acrylonitrile and the like; copolymers of ally alcohols with substituted or unsubstituted styrenes; copolymers 
of vinyl alcohols with alkyl (meth)acrylate or other photopolymerizable unsaturated compounds; modified compounds 
of acidic cellulose having carboxyl groups in their side chains; polyurethane (having a sufficient numbers of free OH 
groups); epoxy resins; polyesters; partially saponified vinyl acetate copolymers; polyvinylacetal having free OH groups; 
copolymers of hydroxystyrene with alkyl (meth)acrylate and the like; phenol/formaldehyde resins; polyethylene oxide, 
polyvinylpyrrolidone, or polyethers or polyamides of epichlorohydrin with 2,2-bis-(4-hydroxyphenyl)propane. Functional 
groups capable of cross-linking such as (meth)acryloyl group and cinnamoyl group can be contained in such linear 
organic polymers. The linear organic polymers are used in the photopolymerizable ink compositions according to the 
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positions are decreased, thereby makmg eitions according to the present 

crease. . added t0 th e photopolymerizable ink composmo , plugging due to 

A volatilization prevents agent , ^de^° J p R solvent in th9 ink-jet nozzle and to p event 9 J 

invention, il necessary, to ^P^X^rnpE i the agent are ^f^^^^^Z^^ 
prestation of the dls k s ° lved n C ^ e i th y|ene glycol, propylene glycol, d'P'oPV'^ndl S Tthese polytunctional 
Methylene glycol, « V'^" is parable among them, ^^^"^^ed In an amount from 

trif unctional alcohols (e.g. g^cero^ 8*«" £ The volatiliZ ation prevent^ agents a re ^use jzable 
alcohols can be used in comb.nai.on «».--- Dr e1erably 2 to 1 5% by we.gm . ••-•» ■■ 

aaent is less 

0.5to40%by weight, pretera^ 

ink composes according to the Pjes^ 

than 0.5% by weight, it so^et.mes h^pens ma a cnaractenstl cs of the photopolymer 

the .mount is over 40% by ^^SSSLi « the printing plate not so good- to 

sitions deteriorate, thereby m £" a ™°£™^ ymet izab\e ink composes according to rn P ^ 
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droplets must be forced to deflect wnne i y Vethyleneg |ycol alkyl ethers ' °J^'P" y sodiurn a | ky i n aph- 

effective, and the amount of mor . . R comp0 sitions. Q „™ r riina to the present invention 

Other components can be ,u * or ^f^ nt o) colo rant or dye can be added w^ntheimag ^ 

« represent invention. For examp , '» s ' MrimM J^SSSSS^^ 01 eaCh 

substrate is recognized v.suaHy or heat polyrne^ ^ watef may be added to ^acjust - 

, ungal agents can ^J^^^i^Uon and viscosity of Resolvent content ot , n e 

agentsandfoamsuppressmgagentsarealsop ^ 

in the ink-jet nozzle. , heir compo site materials (for examp. . sub strate. 
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to subject the plate to a graining treatment by using an appropriate method such as mechanical methods like bail 
polishing or brush polishing, chemical methods like etching with a solution containing an acid, or electrochemical meth- 
ods like etching by electrolysis, followed by an anodizing treatment or a treatment with sodium silicate. 

As described above, excess degree of ink spreading happens to occur on the surface of the substrate when the 
s image parts are formed directly on the substrate described above with the ink-jet printing system using the photopol- 
ymerizable ink composition. Therefore formation of an ink absorbing layer on the surface of the substrate is necessary 
for the purpose of preventing these phenomena to manufacture a printing plate excellent in resolution. The ink absorbing 
layer can be formed from a linear organic polymer composition which is able to form a film and contains various kinds 
of additives. 

10 Any materials are appropriate for the linear organic polymer to be used for the ink absorbing layer provided that 

they can form a film on the substrate of the lithographic plate and absorb and hold the photopolymerizable ink com- 
position used for printing. However, since the ink absorbing layer must be eliminated after the formation of the image 
to expose the surface previously subjected to a hydrophilic treatment, the polymer should preferably be soluble to the 
aqueous alkaline solution or water from a view point of safety and sanitation. Water soluble property is particularly 

15 preferable when this ink absorbing layer is eliminated with a dampening water supplied to the plate surface at the time 
of printing. 

Examples of the polymers soluble to the aqueous alkaline solution are the linear organic polymers which can be 
used for the photopolymerizable ink compositions described above. Polymers soluble to the aqueous alkaline solution 
and used for the conventional PS plates can be also appropriately used. The polymers for the negative type PS plates 

20 as described in Japanese Patent Applications 20919/1991 or 36029/1991, or the polymers for the positive type PS 
plates as described in Japanese Patent Application 36029/1 991 can be also used. The following water soluble polymers 
may be added as the second components to facilitate the elimination of the ink absorbing layer. 

While polyvinylalcohol and its derivatives, polyvinylether, cellulose such as hydroxymethyl cellulose and hydrox- * 
yethyl cellulose, water-soluble alkyd resins, polyethylene oxide, polyvinyl pyrrolidone, polyacrylic acid and its sodium 

25 salt, sodium alginate, Pluran, water soluble nylon like polyamides, maleic acid copolymers, and water-soluble natural 
gum like gum arabic and the like can be appropriately used for the examples of the water-soluble polymers usable for * 
the ink absorbing layer, cellulose such as hydroxymethyl cellulose, hydroxyethyl cellulose and hydroxypropyl cellulose, 
sodium alginate and water-soluble gum arabic are preferable. 

The polymer for the ink absorbing composition may be present in an amount of 50 to 110 % by weight, preferably 

30 60 to 99.9 % by weight, more preferably 70 to 99.9 % by weight, based on the total ink abosorbing polymer composition. 

Desensitizing salution for the offset lithographic plate which are commercially available can be also used appro- 
priately, and those containing water-soluble gum arabic in the solution are preferable. Polymers with a high acid value '* 
used for the light-sensitive compositions as described in Japanese Kokai Publication 311847/1990, and compositions 
prepared by combining (meth)acrylamides can be used for the ink absorbing layers. 

35 Additives like si lane coupling agents may be added to the ink absorbing layer compositions to enhance the adhesive 

property of the photopolymerizable ink compositions to the substrate. As described previously, the si lane coupling 
agents whose molecular terminals at one end are vinyl group, acryloyl group or methacryloyl group as described in 
Japanese Patent Application 287751/1 990 can be appropriately used The silane coupling agent may be present in an 
amount of 0.1 to 15 % by weight, preferably 0.5 to 10 % by weight, more preferably 1 to 8 % by weight, based on the 

40 total ink absorbing polymer composition. 

Compounds containing ethylenically unsaturated double bonds and having an ability for addition reactions, which 
can be used for the photopolymerizable ink compositions, may be added in the ink absorbing layer compositions to 
enhance the printing durability of the printing plate obtained. In this case, the ink absorbing layer is cured in its image 
portion by the photopolymerization initiator contained in the photopolymerizable ink compositions which are absorbed 

45 into the ink absorbing layer. Light curing property of the image parts of the ink absorbing layer can be improved by the 
addition of diazonium salts or diazo resins into the ink absorbing layer as observed in the case of the photopolymerizable 
ink compositions. The compound having ethylenically unsaturated double bonds may be present in an amount of 1 to 
50 % by weight, preferably 5 to 40 % by weght, more preferably 1 0 to 30 % by weight, based on the total ink absorbing 
polymer composition. 

50 When the photopolymerizable ink composition absorbed into the ink absorbing layer spreads in the horizontal 

direction, the resolution of the printing plate deteriorates. An addition of surface energy adjusting agents such as fluorine 
series of surfactants or silicone series of surfactants is preferable to prevent this spreading. They may be the com- 
pounds containing ethylenically unsaturated double bonds and having an ability for addition reactions, which contain 
fluorine atoms or silicone atoms in the molecule. When the ink absorbing layer contains Novolac resins and the like 

55 which are used for the polymers for positive type PS printing plate as a main component, an addition of phenol resins 
such as t-butylphenol formaldehyde or octylphenol formaldehyde is also effective. 

The light-polymerization initiators and sensitizers can be added to the ink absorbing layer compositions when any 
light-polymerizable compound does not exist in the ink absorbing layer composition or, even when existing, the amount 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

unless otherwise described. 

Table 1 , 
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Diethylene glycol dimethacrylate 
Dipropylene glycol dimethacrylate 
Polyethylene glycol dimethacrylate 
Glycerine dimethacrylate 



1) 

2) 
3) 
4) 
5) 
6) 



45 



CH, 



C„ l= CHl N H.CH^CHCH 4 0^— CH l -NH.C-CH--CH a 



Dhntftpolvmerizable ink composition 




Photopolymerizable compound 
Photopolvmerization initiator 1 *) 


90.0 
7.0 | 
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Table 2 (continued) 





Photopolymerizable ink composition ! 




Silane coupling agent b ) 


3.0 


s 


Total 


100.0 




b) SZ-6030 made by Toray Silicone Co. 





The ink absorbing compositions 1 to 7 were prepared as prescribed in Table 4 by using the water soluble com- 
pounds 1 to 7, respectively, listed in Table 3. 

10 

Table 3 



1) 


Sodium alginate 


2) 


Polyethylene oxide 


3) 


Polyvinyl pirrolidone 


4) 


Pluran 


5) 


Polyvinyl alcohol 


6) 


Hydroxymethyl cellulose 


7) 


Gum arabic 
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Table 4 



Ink absorbing layer composition 


Water soluble polymer 


5.0 


Dl water 


95.0 


Total 


100.0 



Then, an ink absorbing layer was formed by coating the aluminum substrate for PS printing plate, the surface of 
30 which was roughened by mechanical polishing and electrochemical polishing and which was subjected to an anodizing 
and sodium silicate treatment, with the ink absorbing compositions 1 to 7, respectively, to a dried coating amount 0.3 
g/m 2 , followed by drying. 

An image was formed on this ink absorbing layer with an ink-jet printer HG-800 made by Epson Co. by using the 
photopolymerizable ink compositions 1 to 6, respectively. The surface of the ink absorbing layer bearing image parts r 
35 was then exposed to a light from high pressure mercury lamp (output 6 kW) and the ink absorbing layer at non-image 
area was eliminated by washing with water, thereby obtaining a lithographic plate. The quality of images of the printing 
plate obtained was evaluated. 

The results are shown in Table 5. 

40 Table 5 



Image quality of various printing plates obtained 




Ink Composition 


1 


2 


3 


4 


5 


6 


No absorbing layer 


1 


1 


1 


1 


1 


1 


Absorbing layer 1 


2 


2 


3 


6 


3 


6 


Absorbing layer 2 


2 


2 


4 


8 


3 


4 


Absorbing layer 3 


3 


4 


4 


8 


6 


4 


Absorbing layer 4 


2 


! 3 


5 


8 


5 


5 


Absorbing layer 5 


2 


3 


5 


8 


4 


; 


Absorbing layer 6 


7 


7 


8 


8 


8 


8 


Absorbing layer 7 


7 


8 


8 


8 


6 


8 
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8 Good 

7 Nearly good 

6 Slightly spread 

5 Spread 

4 Significantly spread 

3 Vigorously spread 
2 Fairly vigorously spread 
1 Very vigorously spread 
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Fxample 2 . • ■ _ water are described in this 
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Table 6 > 


Photopolymerizable ink comp^.^n 




~ Polyethylene glycol dimethacrylate 


90.0 
7.0 


Photopolymerization initiator 


3.0 


Silane coupling agent 


80.0 


Dl water 

Total 


1B0.0 
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Fxample 3 alkaline solution are described 

glycol dimethacrylate was used or the s pnotop y cribed in Table 7 and Table 8 to form a a ^ 

Tab le 7 

ink absorbing layer composition 1 



45 



50 



Polyethylene glycol dimethacrylate 
Methyl ethyl ketone 

Total 



3.4 
1.9 
3.0 
91.7 
100.0 



Table 8 



55 



Ink -^rhino laver composition 2 _ , 

Propylene glycol monomethylether „ ■ 



5.00 
0.25 
94.75 
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Table 8 (continued) 
Ink absorbing layer composition 2 

Total | 100.00 

^ _________ ._ 

Example 4 

Printing plates manufactured by using water soluble ink absorbing layers are described in this example. 

Lithographic printing plates were obtained by the same method as described in Example 1 , except that diethylene 
10 glycol dimethacrylate was used for the photopolymerizable compound, and the ink absorbing layers were formed by 
coating the plate with the ink absorbing layer compositions as prescribed in Table 9 and Table 1 0 to form a dried coating 
amount of 0.3 g/m 2 , followed by drying. An evaluation of the quality of printing of the lithographic printing plates gave 
a good result without any spread for all cases. 



Table 9 


Ink absorbing layer composition 1 


Acrylic resin (^=40,000, acid value 117) 


3.68 


DMA-3EOMAI addition compound 3 ) 


2.22 


Propylene glycol monomethylether 


94.10 


Total 


100.00 



a) The structure of DMA-3EOMAI addition compound is shown below: 



CH 



30 



CH 



N -(CH2 CH »°) 3 - 



o o 

II II 

-C — NH-C — C =CH; 
I 

CH 3 



Table 10 



Ink absorbing layer composition 2 


Gum solution for PS plate (solid content 20%) 


5.0 


Dl water 


95.0 


Total 


100 



Example 5 

The relation between the thickness of the ink absorbing layer and the performance of the printing plate obtained 
is described in this example. 

Lithographic printing plates were obtained by the same method as described in Example 1 , except that diethylene 
glycol dimethacrylate was used for the photopolymerizable compound and ink absorbing layers were formed by coating 
the plate with the ink absorbing layer composition 2 described in Example 4 in various amounts of coating. An evaluation 
of the quality of the images of the lithographic printing plates gave the results listed in Table 11 . 



Table 11 



Amount of coating (g/m 2 ) 


Quality of the image 


0.05 


Slightly spread 


0.17 


Nearly good 


0.31 


Good 


0.73 


Good 
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Example 7 



30 



35 printing images. 


Table 12 






. iqht polvmerizable ink composition 




40 


~~Diethylene glycol dimethacryiaie 
Dipropylene glycol dimethacrylate 
Photopolymerization initiator*) 
Silane coupling agent b ) 

Tntfll 


40.0 J 
50.0 I 

7.0 

3.0 
100.0 J 


45 


a) IR#€51 made by Ciba Qie.gy ^ 

b) SZ-6030 made by Toray Silicone Co. 
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making use of negative or positive f.lms. 
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Claims 

,. A method of making a lithographic printing plate comprising: 
coating an ink absorbing layer on a substrate. 
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forming an image on the ink absorbing layer by ink-jet printing using a photopolymerizable ink composition, 
exposing the surface of the imaged ink absorbing layer to active light having a wavelength to which said ink 
composition is sensitized to cure the image, and 

removing the ink absorbing layer to expose the surface of the substrate corresponding to non-image areas. 

5 

2. A method for making a lithographic printing plate according to Claim 1 , wherein said ink absorbing layer is formed 
from an alkali soluble or water soluble polymer. 

3. A method for making a lithographic printing plate according to Claim 1 , wherein said ink absorbing layer is coated 
10 on the substrate in an amount of 0.02 to 2.00 g/m 2 . 



Patentanspruche 

is 1. Verfahren zur Herstellung einer lithograph isch en Druckplatte, wobei man: 
ein Substrat mit einer Tintenabsorbierschicht Oberzieht, 

ein Bild auf der Tintenabsorbierschicht durch Tlntenstrahldruck unter Verwendung einer fotopolymierisierbaren 
20 Tintenzusammensetzung bildet, 

die Oberflache der in das Bild uberfuhrten Tintenabsorbierschicht mit aktivem Licht bestrahlt, das eine Wel- 
lenlange aufweist, gegenuber der die genannte Tintenzusammensetzung sensibilisiert ist, um das Bild zu 
harten, und man 

25 

die Tintenabsorbierschicht entfernt, um die Substratoberflache, die Nicht-Bildbereichen entspricht, freizule- 
gen. 

2. Verfahren zur Herstellung einer lithographischen Druckplatte gemaB Anspruch 1, worin die genannte Tintenab- 
30 sorbierschicht aus einem Alkali- Oder wasserloslichen Polymer gebildet ist. 

3. Verfahren zur Herstellung einer lithographischen Druckplatte gemaG Anspruch 1, worin die genannte Tintenab- 
sorbierschicht auf dem Substrat in einer Menge von 0,02 bis 2,00 g/m 2 aufgebracht ist. 

35 

Revendications 

1. Proc6d6 de fabrication d'une plaque d'impression lithographique, comprenant les 6tapes consistant : 

40 & rev§tir le substrat avec une couche absorbant I'encre, 

a former une image sur la couche absorbant I'encre par impression au jet d'encre, en utilisant une composition 
d'encre photopolymerisable, 

45 a exposer la surface de la couche absorbant I'encre portant I'image a une lumiere active ayant une longueur 

d'onde a laquelle ladite composition d'encre est sensibilis6e, pourdurcir I'image, et 

a 6liminer la couche absorbant I'encre pour exposer la surface du substrat correspondant aux zones ne portant 
pas d'image. 

50 

2. Procede de fabrication d'une plaque d'impression lithographique selon la revendication 1 , dans lequel ladite couche 
absorbant I'encre est formee a partir d'un polymere soluble dans les alcalis ou dans I'eau. 

3. Procede de fabrication d'une plaque d'impression lithographique selon la revendication 1 , dans lequel ladite couche 
55 absorbant I'encre est appliqu6e sur le substrat dans une proportion de 0,02 a 2,00 g/m 2 . 
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